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  February 11, 2019 
  
Edward Randolph, Director 
Energy Division 
California Public Utilities Commission 
505 Van Ness Avenue, Room 4004  
San Francisco, CA 94102 
 
Subject: Petition of the California Solar & Storage Association for Modification of 
Resolution E-4832 and Resolution E-4898 
 
Director Randolph, 
 

With this letter and the attached Petition, the California Solar & Storage 
Association (CALSSA) requests that the California Public Utilities Commission 
(Commission) modify Resolution E-4832 and Resolution E-4898 (Resolutions). 
Resolution E-4832 approved Advice Letter 3023-E from San Diego Gas & Electric 
(SDG&E), Advice Letter 3532-E from Southern California Edison (SCE), and Advice 
Letter 4982-E from Pacific Gas and Electric (PG&E), implementing Phase II smart 
inverter requirements (Phase II Advice Letters). Resolution E-4898 approved SDG&E 
Advice Letter 3106-E, SCE Advice Letter 3647-E, and PG&E Advice Letter 5129-E, 
implementing Phase III smart inverter requirements (Phase III Advice Letters).  

As explained in the attached Petition, the Resolutions relied on a consensus 
process to develop details that were not contained in the Advice Letters. When the 
investor-owned utilities issued more detailed implementation plans, it became apparent 
that parties were far from reaching consensus on certain issues. CALSSA requests that 
the Commission modify the Resolutions to require the advice letters to include more 
details and not to exceed areas of consensus. 

Thank you for your assistance on this urgent matter. 
 

 Respectfully, 
 
   /s/ Brad Heavner    
 Brad Heavner 
 Policy Director 
 

cc: Service Lists for R.11-09-011 and R.17-07-007 
 MCaulson@semprautilities.com 
 AdviceTariffManager@sce.com 
 Karyn.Gansecki@sce.com 
 PGETariffs@pge.com 
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1. Introduction 

California has been at the forefront of developing advanced inverter functionality. Unlike 

Hawaii and Germany, where solar penetration exceeded grid capabilities before inverter-based 

tools were deployed to help the grid handle high solar penetration, California has sought to stay 

ahead of grid needs by incorporating functionality before limits are exceeded. The Smart Inverter 

Working Group (SIWG) has gone ahead of the national standards-setting bodies that are the 

normal forum for developing new requirements. The California Public Utilities Commission 

(Commission) and the California Energy Commission (CEC) have pushed the SIWG to develop 

technical standards for inverter functions before operational requirements or market mechanisms 

are developed to make use of those functions. The Commission has sought to require customers 

to have the capability to perform grid support functions before requiring customers to operate 

those functions.  

For Phase I functions, the timing of the capability requirement ended up coinciding with 

the operational requirement. Starting September 8, 2017, customers were required to install 

inverters that had the capability to perform those functions and the functions had to be actively 

used. Those functions solved the major reliability concerns related to increased customer 

adoption of solar energy systems. 

For Phase II functions and Phase III Functions 1 and 8, requirements for the capability to 

perform the functions will be effective before any requirements are established for how to 

implement and use the capabilities. The most important objective for those functions at this stage 

is interoperability. Equipment installed now should be shown to work with devices or entities 

that will communicate with utilities in the future according to Standard 2030.5-2018 of the 

Institute of Electrical and Electronics Engineers (IEEE) as defined in the Common Smart 

Inverter Profile (CSIP). Assuming that customers installing systems now will one day be 
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required or encouraged to use communications, the Commission should have confidence that the 

equipment that gets installed now will be interoperable with communications equipment 

managed by aggregators or available for installation onsite. 

The Phase II Advice Letters and Phase III Advice Letters are out of compliance with 

Commission order because they did not specify important implementation details and the level of 

agreement that existed on those details. As described below, the decision underlying the Advice 

Letters ordered the investor-owned utilities (IOUs) to propose changes to Rule 21 based on 

consensus agreements. Implementation plans circulated by the IOUs after the Resolutions were 

approved had additional items that were far beyond the agreed-upon specifications necessary to 

implement smart inverter standards. In light of those plans, the Commission should modify the 

Resolutions to require the advice letters to include relevant details. The three largest flaws in the 

implementation plans are: 

1. SDG&E’s plan requires functionality at the inverter level that is inconsistent with 

agreements of the SIWG and IEEE. 

2. SDG&E’s plan requires undefined, utility-led testing that is inconsistent with 

agreements to rely on testing developed by the SunSpec Alliance. PG&E’s plan 

states that the utility may later decide to require such testing. 

3. The IOU plans require active contracts or installed equipment that are beyond the 

level of stakeholder agreement.  

The California Solar & Storage Association (CALSSA) appreciates that the Commission 

has consistently pushed California market participants to have a leadership position. However, 

requiring capabilities before requiring operation carries the risk of the requirements being out of 

step with what is fair to customers or practical in the marketplace. Such a mismatch has become 
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apparent with the proposed implementation plans for Phase II and Phase III smart inverter 

requirements.  

2. Timing of this Petition 

Rule 8.2 of General Order 96-B requires adherence to Rule 16.4(d) of the Commission’s 

Rules of Practice and Procedure, which states that if a petition for modification is not filed within 

one year of the effective date of a decision it must state why it could not have been filed by that 

time. The Resolutions were based on language in D.16-06-052 that lacked specific direction and 

anticipated that parties would develop consensus positions. When the IOUs submitted the Phase 

II Advice Letters in December 2016, there was still hope that a collaborative process would lead 

to a reasonable outcome. When the Commission issued Resolution E-4832 in April 2017 

approving those advice letters, it was still not clear whether there would be agreement on 

implementation details or whether separate requirements for operation of those functions would 

be in place before the deadline to include the capabilities. 

The SIWG has been a consensus-based process that has involved a great deal of trust that 

technical specifications for functional capabilities would not get too far ahead of requirements 

for operations. Participants were pushed to accept that customers would not incur significant 

expense before costs and benefits were evaluated, particularly for functions that go beyond 

addressing the impacts to the grid of an individual customer’s installation. It would have been 

premature to petition for a change to the Resolutions before the compliance deadline was set or 

before it was clear that requirements for operations would not be developed until after the 

compliance deadline for capabilities. 

The deadline for compliance with requirements for the capability for Phase II smart 

inverter functions was set when the SunSpec Alliance issued a testing protocol on May 22, 2018. 

The IOUs issued the first draft of their implementation plans for Phase II capabilities on October 
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26, 2018. With those developments, it became clear that D.16-06-052 and the ensuing 

Resolutions lacked sufficient direction to result in reasonable implementation of smart inverter 

requirements. The Commission should therefore consider this Petition to be timely. 

3. Background 

Together with the California Energy Commission, the Commission created the Smart 

Inverter Working Group in early 2013. The SIWG has had a weekly standing call for much of 

the past five years with strong participation from utilities, inverter manufacturers, and other 

interested parties. It produced recommendations on Phase I autonomous functions in January 

2014, Phase II communications standards in February 2015, and Phase III communications-

enabled functions in March 2016.  

On June 23, 2016, the Commission issued D.16-06-052, which concluded the previous 

Rule 21 proceeding, R.11-09-011. The decision incorporated the SIWG Phase II and Phase III 

recommendations by including the Working Group reports as appendices.  

The IOUs issued the Phase II Advice Letters on December 20, 2016 adding a section on 

communications to Rule 21. The advice letters included a compliance date for Phase II smart 

inverter functions of nine months after the release of the SunSpec Alliance communication 

protocol certification test standard. Those advice letters were approved with Resolution E-4832 

on April 6, 2017. The SunSpec Alliance released the test procedures for Phase II requirements on 

May 22, 2018, which established the compliance date as February 22, 2019. 

The IOUs issued the Phase III Advice Letters on August 17 and August 18, 2017, adding 

and modifying language on Phase III functions. These advice letters aligned the compliance date 

for Phase III Functions 1, 5, 6, and 8 with the compliance date for Phase II. The advice letters 

were approved with Resolution E-4898 on April 26, 2018. 
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In August 2018, after a year-long hiatus the SIWG resumed meeting weekly to discuss 

implementation of the functions with a February 22, 2019 compliance date. There was severe 

disagreement among participants in those discussions, and it was a challenge for all parties to 

think through the complex facets of the discussions. On October 26, 2018, the IOUs circulated 

written implementation plans with more details about the process for complying with Phase II 

functions and Phase III Function 1 and Function 8 than were included in the Advice Letters.  

CALSSA and some other parties considered those implementation plans to be 

unworkable and to be in conflict with Rule 21 and with the level of agreement that had been 

achieved. On November 19, 2018, CALSSA requested a six-month delay of the compliance date 

for Phase II and for Phase III Functions 1 and 8. The Commission granted the request on January 

2, 2019. The letter granting the request is attached to this Petition as Attachment A. 

Collaborative Process 

Before and after D.16-06-052, the Commission relied almost entirely on a collaborative 

process for implementing advanced inverter functionality rather than developing a record based 

on specific technical questions and including Commission judgment on those questions within 

that decision. There was no substantial discussion of the inverter functions in the body of the 

decision. The decision simply stated: “We encourage the parties and other interested 

stakeholders to continue to participate in the Working Group. Our Staff in the Energy Division 

will also continue to monitor emerging issues as improved inverters are deployed and 

communication protocols developed.”1 

Conclusion of Law 21 of that decision states, “It is reasonable for the utilities to revise 

Rule 21 to reflect the technical requirements of the Smart Inverter Working Group’s 

																																																													
1		 D.16-06-052, p. 41. 
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recommendations for Phase 2 communication protocols and Phase 3 additional advanced inverter 

functions, following additional discussions to refine areas that require further consensus.” 

[emphasis added] 

The decision directed utilities to file implementing advice letters based on areas of 

agreement. Ordering Paragraph 9 states:  

Pacific Gas and Electric Company, Southern California Edison Company and San 
Diego Gas & Electric Company shall file proposed revisions to Tariff Rule 21 
setting forth any agreed-upon technical requirements, testing and certification 
processes, and effective dates for Phase 2 communication protocols and Phase 3 
additional advanced inverter functions in separate Tier 3 advice letters no later 
than six months from the effective date of this decision. [emphasis added] 
 
Thus, the Commission relied on an advice letter process to bring together technical 

standards and regulatory requirements affecting nearly all distributed energy resources and 

anticipated that consensus would be achieved through collaboration. For the purely engineering 

aspects of standards development, the collaborative process mostly worked. For the policy 

aspects, in many ways it has not.  

4. IEEE 2030.5 Should Not Be Required at the Inverter Level 

The consensus that had been achieved for Phase II communications requirements as of 

D.16-06-052 was contained in the February 2015 SIWG recommendations. The Working Group 

recommended: 

• The Smart Energy Profile 2.0 (SEP 2) as developed in the Institute of Electrical 

and Electronic Engineers (IEEE) 2030.5 standard should be the default 

communications protocol for communications with the utility.2  

																																																													
2  Smart Inverter Working Group, “Recommendations for Utility Communications with Distributed 

Energy Resources (DER) Systems with Smart Inverters,” p. 5. 
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• Distributed energy resources should have the option of communicating with 

utilities directly from an inverter or inverter control unit, from an energy 

management system, or through an aggregator.3 

• There should be a single, consensus-based implementation guide that includes the 

relevant compliance mechanisms.4 

On the last point, the SIWG recommendations state: 

The SIWG recommends that the following topics are included in a single 
“California IEEE 2030.5 Implementation Guide” that has been agreed to and will 
be maintained by the utilities: 
1.  Date and version of the California IEEE 2030.5 Implementation Guide 
2.  The default data schemas for the data exchange requirements defined in the 

“DER Data Exchange Requirements” document. 
3.  Any specific configuration requirements for individual DER systems, facility 

energy management systems, and/or aggregators  
4.  Any additions or modifications to the minimal data exchange requirements 

that may be required for different types of implementations.  
5.  The default IEEE 2030.5 profile, including:  

a.  An interpretation of all data elements and objects  
b.  IEEE 2030.5 services for retrieving data, setting data values, and 

notifications  
c.  IEEE 2030.5 services for updating Groups of DERs  
d.  IEEE 2030.5 cyber security technologies and procedures  
e.  IEEE 2030.5 optional fields, values and commands such that they do not 

conflict with the base interoperability standard.  
6.  References to other documents as necessary for details on compliance or as 

useful as guidelines  
7.  Testing and certification requirements with references to facilities certified for 

performing such testing, such as the IEEE 2030.5 CSEP–Testing Certification 
Program and the SunSpec Alliance on ModBus Gateway to IEEE 2030.5  

8.  Identification of additional abstract IEC 61850 information model objects 

																																																													
3  Smart Inverter Working Group, “Recommendations for Utility Communications with Distributed 

Energy Resources (DER) Systems with Smart Inverters,” p. 6. 
4  Smart Inverter Working Group, “Recommendations for Utility Communications with Distributed 

Energy Resources (DER) Systems with Smart Inverters,” p. 7. 
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which could be translated to IEEE 2030.5 for additional functions.5 
 
It is essential to recognize that Item 7 on the list above contains two elements related to 

testing and certification: IEEE 2030.5 for communication with the utility and SunSpec Modbus 

for communications between the resource and the device or entity communicating with the 

utility. 

In addition, the SIWG recommendations stated: 

At a minimum the following issues are recommended to be left up to “industry”, 
vendor, and/or general market decisions, although many additional issues are 
expected to be industry decisions:  
1. The development of “gateways” that translate from other protocols to the utility 
communication protocols  
2. The communication technologies used by the DER system between its 
communication module and the “gateway” to the utility  
3. The communications media used between the “gateways” and the utility, so 
long as it does not pose a performance or security issue for the utility  
4. Any other issues not covered in Rule 21 or the Utility Generation 
Interconnection Handbook6 
 
Hence, it has long been clear that many DER providers did not intend to comply with 

communications requirements by incorporating IEEE 2030.5 capability into inverters but by 

using a different communications protocol in inverters that can be used in combination with a 

link to the utilities that is compliant with IEEE 2030.5. 

The term “gateway” is sometimes used loosely but it is an important concept. In 

computing it describes a generic behavior of translating one protocol to another and does not 

denote a specific type of physical device or cloud-based service. Rule 21 includes provisions for 

“aggregators” and “energy management systems” as two types of gateways. The terms used in 

																																																													
5  Smart Inverter Working Group, “Recommendations for Utility Communications with Distributed 

Energy Resources (DER) Systems with Smart Inverters,” pp. 8-9. 
6  Smart Inverter Working Group, “Recommendations for Utility Communications with Distributed 

Energy Resources (DER) Systems with Smart Inverters,” p. 10. 
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the CSIP or IEEE 1547 may be different, but the concept of a gateway is consistent. In 

implementing smart inverter communications requirements, it is essential that Rule 21 treat the 

two sides of a gateway separately. 

Rule 21 also uses the term “inverter control” in Section Hh.5. This can also be referred to 

as a site controller, system controller, or plant controller. One function of an inverter control unit 

is to combine the actions and communications of multiple inverters at a site as if the site had only 

one inverter. This unit can also contain the functionality of a gateway in addition to combining 

inverter inputs and outputs, in which case it is both the DER interface and the gateway. In this 

Petition we refer to the inverter control unit as the DER interface only, consistent with our 

interpretation of how it is used in Rule 21. 

In March 2018, the Common Smart Inverter Profile Working Group issued Common 

Smart Inverter Profile: IEEE 2030.5 Implementation Guide for Smart Inverters (CSIP). It 

specifies details for application of IEEE 2030.5 to communications between a gateway and a 

utility. It does not specify details for communications between a DER and a gateway. 

Communications between the gateway and the DER was specifically stated to be out of scope. 

Thus, the CSIP does not fulfill the recommendation of the SIWG for a single implementation 

guide that includes testing for both sides of a communicating gateway. 

Problem with SDG&E Implementation Plan 

SDG&E’s implementation plan states, “Phase II Communication Capability (Section 

Hh.5a.i): Inverter, EMS or ICU must be type tested by a NRTL to communicate to Smart 

Inverters per the SunSpec CSIP Test procedure to be certified.”7 Because the CSIP Test 

Procedures are entirely about conformance to IEEE 2030.5, this requires IEEE 2030.5 at the 

																																																													
7  SDG&E implementation plan, p. 7. 
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inverter level. That outcome also results from the plan’s discussion of Functions 1, 5 and 6. The 

plan states, “Incorporate these functions within the inverter and work with a NRTL to receive 

certification that the inverter meets UL 1741-SA (function 5 and 6) and SunSpec CSIP (function 

1).”8 “SunSpec CSIP (function 1)” does not test that an inverter performs Function 1. Rather, it 

tests that a Function 1 command is communicated consistent with IEEE 2030.5. Requiring the 

inverter to pass this test requires inverters to conform to IEEE 2030.5, which is inconsistent with 

the availability of the three communications options specified in Rule 21 Section Hh.5. 

Recommendation: The Commission should modify Resolution E-4832 to order 

SDG&E not to require IEEE 2030.5 conformance in inverters. 

5. Undefined Utility Field Testing Should Not Be Required 

The Commission relied on the SunSpec Alliance to develop the test to demonstrate 

compliance with the smart inverter communications requirements when it tied the compliance 

deadline to release of a SunSpec Alliance test standard. As PG&E Advice Letter 5129-E states, 

“In a parallel effort, SunSpec Alliance or another national organization is developing a national 

standard that will become the basis for testing and certifying Smart Inverter communication.”9 

On May 22, 2018, the SunSpec Alliance released the CSIP Conformance Test Procedures. The 

Test Procedures cover communication with the utilities using IEEE 2030.5 but do not cover 

communications at the inverter level except in cases where the inverter will communicate 

directly with utilities. For facilities that select the options in Rule 21 to communicate with 

utilities via a gateway such as an energy management system or an aggregator, the test procedure 

only ensures that the communication between the gateway and the utility is consistent with utility 

communications standards and practice. It does not address inverter communication with 
																																																													
8		 SDG&E implementation plan, p. 3.	
9  PG&E Advice 5129-E, p. 3. 
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gateways or inverter performance of functions.  

In its October 2018 implementation plan, SDG&E states, “SDG&E and aggregator 

conduct end-to-end testing with SDG&E sending and receiving commands via IEEE 2030.5 

protocol to demonstrate Phase 2 and 3 compliance.”10 A one-sentence test procedure stated in a 

utility document that appears to have been hurriedly drafted bears no resemblance to the 

consensus-based testing protocols that are painstakingly developed by a diverse set of experts. 

Also, the CEC Approved Equipment List contains 548 inverter models that have been certified to 

the latest mandatory standard.11 The IOUs have not demonstrated that they can handle that 

volume of testing. 

Recommendation: The Commission should modify Resolution E-4832 to make clear 

that utilities cannot require their own brand of testing beyond the commissioning 

testing for large systems that is already specified in Rule 21 Section L.5. For product 

type testing, CALSSA recommends the compatibility testing described in the 

following section. 

6. Compatibility Testing Should Satisfy Compliance with Phase II Without Active 
Aggregator Agreements or Installed Gateway Devices 

For capabilities, Rule 21 Section Hh.5 requires communications capabilities as of a 

certain date. For operations, to date there are no requirements to operate with Phase II 

communications. In R.17-07-007, the Smart Inverter Working Group and the Rule 21 Working 

Group are jointly considering the following item: 

What should be the operational requirements of smart inverters? What rules and 
procedures should the Commission adopt for adjusting smart inverter functions 
via communication controls? 

																																																													
10  SDG&E Implementation Plan, p. 5. 
11  The latest mandatory standard is UL 1741 Supplement A with Reactive Power Priority. The list is 

available at https://www.gosolarcalifornia.ca.gov/equipment. 
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Initial presentations by the IOUs suggest that they do not anticipate communications to 

be actively used until 2022 or later. DER providers are likely to recommend use cases to be 

implemented sooner, but those use cases would be voluntary. A customer may voluntarily use 

communications in order to interconnect a DER that is larger than would otherwise be approved 

or in order to participate in a tariff or program that will yield financial benefit. A decision on 

these questions is not expected until late 2019.12  

Clarification of Capability 

As noted above, most DER providers and component manufacturers plan to meet 

communications requirements through gateways separate from inverters or inverter control units. 

Because operational requirements do not exist, it is not reasonable to require all customers to 

enter into contracts with aggregators or to invest in energy management devices that are not used 

today and may be used in the future only by some customers. For small systems, it is not 

reasonable to require all solar customers to have an active Internet connection that they may not 

otherwise use. Inverter manufacturers should verify that their equipment works with gateways, 

but customers should not be forced to make investments they may never end up using. 

Interoperability of installed equipment is the key, not installation of extra equipment for a 

potential future purpose. 

The requirements are smart inverter requirements. They should be applied to inverters. 

Hundreds of customers per day are installing inverters, and the Commission should ensure that 

all of those inverters have a design that has been shown to be compatible with a gateway. 

Test Procedure 

																																																													
12  The November 16, 2018 “Assigned Commissioner’s Amended Scoping Memo and Joint 

Administrative Law Judge Ruling” established a schedule in which the record for this item would be 
complete on August 12, 2019. 
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To test a gateway for conformance to IEEE 2030.5, the testing lab tests communications 

between a server simulating a utility and the gateway without regard to what is connected on the 

far end of the gateway. However, the entity getting tested can connect a specific inverter model 

to the gateway. In that case, the testing lab can note the inverter model in the test results or a 

letter associated with the test results. Conformance with the standard is tested up to the gateway, 

but it is noted that a specific inverter model was connected to the gateway during testing.  

For inverters that are not certified to IEEE 2030.5 at the level of the inverter or the 

inverter control unit, CALSSA recommends that the Commission require each inverter model or 

family of models to undergo compatibility testing as part of IEEE 2030.5 conformance testing of 

a gateway. In this testing, a nationally recognized testing laboratory (NRTL) would perform the 

following SunSpec CSIP test procedures on the aggregator or energy management system while 

it is connected to the inverter or inverter control unit:13 

• Inverter Status (BASIC-028) 

• Inverter Meter Reading (BASIC-029) 

• Basic Inverter Control – Volt/Var (BASIC-006) 

• Basic Inverter Control – Fixed Power Factor (BASIC-008) 

• Basic Inverter Control – Volt-Watt (BASIC-011) 

The NRTL should produce two reports. A test report would state that the gateway 

conformed to IEEE 2030.5. This can be certified by the SunSpec Alliance. A separate letter 

would state the inverter models that were connected to the gateway during testing. The CEC or 

another list maintaining entity can receive that letter, in addition to an affidavit from the 

																																																													
13  These tests are currently part of the CSIP Conformance Test Procedures. It must be verified that the 

commands do not include set points beyond the ranges of adjustability specified in Rule 21. 
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manufacturer, and use them as the basis for a list of compliant inverter models.14  

The NRTL may perform a single verification for an inverter product family that uses the 

same communications tool and firmware. If a 5 kW inverter and a 10 kW inverter have different 

model numbers but the communications interface is the same, there is no need to test them 

separately for compatibility testing under IEEE 2030.5. 

Once the CEC validates that an inverter model has passed an IEEE 2030.5 compatibility 

test, customers should be able to install that inverter model without also installing a gateway 

device or having an active contract with an aggregator. Some customers may choose to have 

active communications in anticipation of participating in future tariffs, especially customers 

installing larger systems, but they should be allowed to make the choice. 

Problems with Implementation Plans and Rule 21 

The Phase II Advice Letters added Section Hh.5 to Rule 21. The section as proposed is 

not clear on the exact type of device or entity that must be capable of communications as a 

condition of interconnection. That ambiguity can be clarified as recommended herein. 

Each of the IOU implementation plans state that they require an executed aggregator 

agreement for customers to interconnect after the compliance deadline for customers that choose 

the aggregator pathway. SCE states, “Execute an aggregator agreement as currently being 

drafted.”15 PG&E and SDG&E state, “Rule 21 Aggregator to execute ‘Rule 21 Distributed 

Energy Resource Aggregation Agreement’ (Issue 6 in Rule 21 OIR).”16 Even if a standard 

agreement were to be agreed upon by parties before the August 22, 2019 compliance deadline, it 

																																																													
14		 The list of eligible inverters maintained by utilities may include models that are not on the CEC list, 

particularly for dedicated storage inverters that are approved by the utilities.	
15  SCE implementation plan, p. 6. 
16  PG&E implementation plan, p. 4; SDG&E implementation plan, p. 5. 
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would not be reasonable to require customers to enter into a contract with an aggregator when no 

communications are actually required. Aggregators will not offer contracts for free. It should be 

sufficient that the equipment a customer installs has been shown to be interoperable with an 

aggregator. 

In addition, SDG&E has received approval for a change to Rule 21 that conditions the 

use of aggregators on an agreement that is not necessary at this stage. In SDG&E’s version of 

Rule 21, Section Hh.5 states, “allowance of aggregator use under section Hh.5 is subject to 

Commission approval of applicable forms and agreement not currently developed.” This was 

added in the implementing advice letter for Phase III, Advice Letter 3106-E, even though the 

section pertains to Phase II and the Phase II changes had already been approved in Advice Letter 

3023-E. 

Recommendations:  

• The Commission should modify Resolution E-4832 to order the utilities to change 

Rule 21 Section Hh.5.i. to: “Inverter or inverter control unit shall be capable of 

communications with the Distribution Provider directly or through an aggregator 

or energy management system.” 

• The Commission should modify Resolution E-4832 to require the inverter type 

testing described in this section. 

• The Commission should modify Resolution E-4898 to order SDG&E to conform 

its version of the first paragraph of Section Hh.5 of Rule 21 to the version of that 

paragraph in PG&E’s tariff and SCE’s tariff.  

7. Utilities Should Rely on Attestations for Phase III Function 1 and Function 8 

The CSIP Conformance Test Procedures do not test that electrical functionality is 
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properly executed at the inverter, even for inverters that communicate directly with the utility in 

accordance with IEEE 2030.5. They test that a command to perform a function is properly 

communicated, but do not test the ultimate inverter functions. No test exists for performance of 

Phase III Function 1 or Function 8 by the inverter or the inverter control unit. 

A testing protocol for Function 1 at the inverter level is under development with the 

forthcoming IEEE 1547.1 standard. It is expected that a test will be agreed upon by consensus 

that will align with the functionality required by Rule 21.  

Function 8 has two parts. One is the ability of inverters to change the set points of voltage 

functions in response to a command. That functionality will be tested in IEEE 1547.1. The other 

is the ability to store at least 24 commands. This can be done in the inverter itself or can be 

managed by an aggregator. In either case, the functionality is not difficult. Although no test 

currently exists, parties should be able to mutually agree on a verification mechanism on a 

reasonable timeframe. Until such an agreement, a manufacturer declaration should suffice. 

Problems with Implementation Plans 

In the October 2018 implementation plans, SCE and PG&E require aggregators to be 

tested for the communications portions of Functions 1 and 8 as specified in the CSIP Test 

Procedures and to attest that the inverter or inverter control unit can perform the functions. 

SDG&E allows the same for Function 8. However, for Function 1 (as well as Functions 5 and 6), 

SDG&E requires: “Incorporate these functions within the inverter and work with a NRTL to 

receive certification that the inverter meets UL 1741-SA (function 5 and 6) and SunSpec CSIP 

(function 1).”17 This requirement does not meet its intended purpose because “SunSpec CSIP 

(function 1)” does not test that the electrical functionality of Function 1 is properly executed at 

the inverter. Rather, it tests that a Function 1 command is communicated consistent with IEEE 
																																																													
17		 SDG&E implementation plan, p. 3.	
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2030.5. A test of the capability of an inverter to perform Function 1 is under development in 

IEEE 1547.1, which is expected to be completed well before the end of 2019. Until then, an 

affidavit is the only compliance option. 

Recommendation: The Commission should clarify in Resolution E-4898 that a 

manufacturer affidavit is sufficient to demonstrate compliance with the inverter 

functionality aspects of Function 1 and Function 8. This is a temporary solution until 

other standards are completed. 

Failure to Create a Test Is Not a Major Setback  

At a November 17, 2016 workshop, the Commission pushed parties toward consensus on 

deadlines. CALSSA believes the extent to which consensus was actually achieved at that 

workshop was later overstated, but one result was the timeline in Resolution E-4898 in May 

2018. That timeline included effective dates for Functions 1 and 8 of “9 months following 

SunSpec Alliance Communications Protocol Certification Test Standard.”18 Two months prior to 

adoption of that resolution, the current version of the CSIP was released. As noted above, that 

document specifically excluded inverter functionality from the scope, so it should have been 

evident to all parties that the test standard based on the CSIP would not include inverter 

functionality. Unfortunately, the disconnect did not come into focus for parties until the test 

protocol was released. 

CALSSA supports maintaining August 22, 2019 as the effective date for generating 

facilities to include Functions 1 and 8 if the Commission can respond to this Petition quickly and 

does not require new testing beyond what is recommended herein. Manufacturers of inverters or 

site controllers should be required to incorporate the functionality and ensure that it works 

																																																													
18  Resolution E-4898, Table 2, pp. 39-40. 
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according to their internal testing and quality control. However, CALSSA does not support 

creating a new test before August. Creating a test protocol requires thinking through the potential 

for unusual scenarios to produce different results and to carefully define what constitutes a pass 

and what constitutes a fail. If stakeholders were to attempt to create a new test before August, the 

risk would be high that agreement on a detailed testing protocol would not be achieved by the 

deadline, or that a protocol would be proposed that does not have consensus and manufacturers 

would not have sufficient time to respond. The uncertainty around needing to achieve 

certification on a tight timeline according to a test that does not exist would be unnecessarily 

disruptive. 

The March 2016 SIWG Phase III recommendations included “Discussion Issues that 

have been raised and need further resolution before these requirements could be included in 

Rule 21.” [emphasis added] Those issues include: 

• Function 1: “When and under what conditions will utilities require communications 

either during or after the interconnection process, given the unknown future grid issues 

and since there may be financial implications? Should utilities identify what 

communications are required during the interconnection process or can that decision also 

be made later? This data could also be used in future DRPs to determine locational and 

functional benefits.”19 

• Function 1: “While not within the scope of these recommendations, market and 

compensation mechanisms will need to be developed for providing DER data to the 

																																																													
19  “SIWG Phase 3 DER Functions: Recommendations to the CPUC for Rule 21, Phase 3 Function Key 

Requirements, and Additional Discussion Issues,” p. 3. 
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utilities.”20 

• Function 8: “Schedules have not been discussed in detail and need more in depth 

definitions of what they may or may not be required to do.”21 

Hence, SIWG participants developed technical specifications for standards with the 

understanding that conditions for the use of the functions and compensation mechanisms would 

be developed before the requirements were included in Rule 21. That did not happen.  

Functions 1 and 8 are not critical for safety and reliability. As solar adoption grows, there 

will be an increasing need for Function 1 to give utilities better visibility into conditions on the 

distribution system. However, it is telling that in the Rule 21 Working Group the utilities have 

not proposed any requirements for data reporting using smart inverter functionality, despite a 

clear invitation to do so. Utilities will have a big job building out their systems to be able to 

operate their end of Function 1 at scale, and they do not appear poised to take that step.  

For Function 8, utilities spoke generally about demand response programs as a potential 

use of the functions at the time the technical specifications were being developed by the SIWG. 

There may also be use cases allowing customers to install larger systems while staying within 

existing grid hosting capacity, as well as compensation for voltage support from DERs as a non-

wires alternative to traditional voltage regulating devices. All of these use cases are voluntary. 

CALSSA is highly interested in moving toward a more dynamic grid where customer-sited 

resources are more actively included in grid operations, but we also recognize that if verification 

of the scheduling capability is less than perfect over the next two years there is no harm done. 

We would rather avoid disruption to the market when it is most likely that inverter manufacturers 
																																																													
20  “SIWG Phase 3 DER Functions: Recommendations to the CPUC for Rule 21, Phase 3 Function Key 

Requirements, and Additional Discussion Issues,” p. 4. 
21  “SIWG Phase 3 DER Functions: Recommendations to the CPUC for Rule 21, Phase 3 Function Key 

Requirements, and Additional Discussion Issues,” p. 11. 
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are perfectly capable of ensuring this function works on their own. We urge the Commission to 

direct the IOUs to accept a manufacturer attestation for compliance with Phase III Function 1 

and Function 8.  

8. Further Extension May Be Needed 

On January 2, 2019, the Commission extended the deadline for compliance with Phase II 

functions and Phase III Functions 1 and 8 from February 22, 2019 to August 22, 2019. It is 

CALSSA’s hope that parties are able to come to reasonable agreement in response to this 

Petition and the Commission is able to issue a decision in time for any additional testing and 

certification that may be required before the current deadline. However, if it is difficult and time-

consuming for the Commission to work through disagreements, the Commission may need to 

consider another extension to allow market participants enough time to demonstrate compliance 

before customers are required to use equipment with updated certifications as a condition for 

interconnection. 

One additional issue related to the compliance date is that resubmittal of an 

interconnection application for a system that has already been installed should not reset the 

submittal date for purposes of smart inverter compliance. It is rare that a resubmittal is required 

by the utility significantly later than the installation date, but in cases where this happens the 

customer can be caught in a situation where the rules require inverters to be removed and another 

inverter model installed. The customer expense of such an equipment change does not justify the 

incremental functionality. 

9. Recommended Changes to Rule 21 

CALSSA appreciates that the Commission has encouraged a consensus-based process in 

the implementation of smart inverter capabilities. That process has yielded many positive results. 

However, there are disputed issues that the Commission needs to resolve. In light of the 
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problems with the October 2018 implementation plans, it is now apparent that the Phase II 

advice letters include provisions that are inconsistent with agreed-upon technical requirements. 

The Commission should modify the Resolutions to correct those provisions. 

CALSSA recommends that an inverter be available for interconnection in compliance 

with the requirements for Phase II communications capability if any of the following conditions 

has been met.  

• The inverter is certified to IEEE 2030.5. 

• An energy management system has been certified to IEEE 2030.5 in combination 

with the inverter model. 

• An aggregator has been certified to IEEE 2030.5 in combination with the inverter 

model.  

Recommendation: The practical outcome described above can be achieved with 

modest changes to the Rule 21 communication requirements. Rather than approving 

the IOU advice letters as submitted, Resolution E-4832 should be modified to direct 

utilities to file amended advice letters that make the following changes to Rule 21 

Section Hh.5.22 

The communication protocol requirements included in this Hh.5 shall become 
mandatory for Generating Facilities utilizing inverter-based technologies for 
which an Interconnection Request is submitted on or after August 22, 2019 the 
later of (a) March 1, 2018 or (b) nine months after the release of the SunSpec 
Alliance communication protocol certification test standard or the release of 
another industry-recognized communication protocol certification test standard. 
Until such date, this subsection may be used in all or in part by inverter-based 
technologies by mutual agreement of the Distribution Provider and the Applicant. 
The cCommunications requirements herein with the Distribution Provider shall be 
between (i) the Distribution Provider and the individual Generating Facility’s 

																																																													
22  These changes are based on SCE’s version of Rule 21. Section Hh.5 of Rule 21 for PG&E and 

SDG&E should be harmonized with this modified language.	
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inverter control or energy management system; (ii) the Distribution Provider and 
communication to the Generating Facility through an aggregator not co-located or 
part of the Generating Facility; or (iii) other communication options as mutually 
agreed to by Applicant and Distribution Provider. 
a. Generating Facilities utilizing inverter-based technologies must adhere to all of 
the following communication protocol requirements for communication between 
Distribution Provider and the communication option selected under section Hh.5. 
This Rule does not specify the communication between the selected 
communication option and Smart Inverter but performance will be enforced by 
this Rule: 

i. Inverter or inverter control unit Sshall be capable of communications with 
the Distribution Provider directly or through an aggregator or energy 
management system. 

ii. Software shall be updateable via communications remotely; 
iii. The transport level protocol for communication with the Distribution 

Provider shall be TCP/IP; and, 
iv. The default application-level protocol for communication with the 

Distribution Provider shall be IEEE 2030.5 (i.e., Smart Energy Profile 2.0 
(SEP 2)) as defined in the California IEEE 2030.5 Implementation Guide, 
but other application-level protocols may be used by mutual agreement of 
the parties including IEEE 1815/DNP3 for SCADA real-time monitoring 
and control and IEC 61850. 

 
This language would clarify that a system could be installed with an inverter that is 

capable of communicating with a gateway that is certified to IEEE 2030.5, and that if the facility 

communicates with the utility it has to do so in conformance with IEEE 2030.5. The language 

does not require a customer to be under contract with an aggregator or have an installed EMS at 

this time. 

To implement the changes to Rule 21 recommended above, this Petition recommends the 

following steps. 

A. IOUs should include implementation plans that have been vetted with the SIWG in 

amendments to the Phase II Advice Letters and the Phase III Advice Letters. 
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B. Inverter models that do not conform individually to IEEE 2030.5 must be used in 

combination with an aggregator or energy management system during IEEE 2030.5 

conformance testing. The aggregator or EMS manufacturer attests that the inverter 

communicates with the server and can execute the commands. The NRTL does not 

witness those commands or see a report but states that the aggregator attested that they 

witnessed the execution of the commands during the test. 

C. California Energy Commission or another entity maintains a list of inverters that are 

certified to IEEE 2030.5 or have an affidavit of successful compatibility testing including 

validation from the NRTL.  

D. The IOUs draw from that list to populate the list of eligible inverters in their 

interconnection application portals. In addition to the CEC list, the IOU list contains 

dedicated storage inverters that have undergone all relevant testing but are not on the 

CEC list due to additional testing requirements that are specific to solar. 

E. Utilities cannot require additional testing with the exception of commissioning testing for 

large systems as currently specified in Rule 21 Section L.5. 

5. Conclusion 

Parties put full faith in the CSIP as the governing document for Phase II compliance at 

the same time that the facility gateway was considered out of scope in the CSIP. Those two 

decisions put together constitute a failure to create an end-to-end test procedure. This became 

apparent upon consideration of the final implementation plans for smart inverter Phase II 

functionality. 

CALSSA greatly appreciates that the Commission has granted the time to consider 

changes to Rule 21 to address this problem before mandatory compliance with communications 
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capabilities requirements takes effect. CALSSA believes that the delay and the rule changes will 

not result in any significantly reduced functionality of distributed energy resources. It is our 

understanding that all or nearly all inverters installed today are designed with communications 

capabilities that will be interoperable with gateways that can communicate with utilities under 

IEEE 2030.5 when operation is required by further rule changes or encouraged by tariffs and 

programs.  
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